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SUMMARY

The first phase of the study of the Navy Instructor

Pilot’ s role in the use of fliqht simulators in fleet pilot

training was concerned primarily with reviewing current

training operations and training simulators. The report

revealed that signi f icant changes have occurred in recent
years in terms of instructor personnel and equipment. Most

important was the conclusion that simulator instructor

consoles are not designed for training implementation and

tha t the IP is trained neither in simulator utilization nor

in “how to instruct. ” The problems were further compounded

by the lack of well-defined simulator training syllabi and

supporting documt’ntation .

I,’

The second phase of the study involved the development

and detailed analysis of the IP functions in simulator pilot

training . In addition , the interaction of the Navy Flight

Officer Instructor was analyzed . A total of ten functions

involving thirty—five subfunctions was structured . A

conceptual console of nine modules which could support these

functions was outlined . The interaction and relationship

of the Navy Flight Officer Instructor and the IP were explored

for those weapon systems in which an NFO is part of the

a i rc row.

‘rho third phase of the study and subject of this report

was concerned with the translation of the IP functions into

specification format. The problem addressed was the develop-

mont of a conceptual subsystem wh i ch could be utilized for

the demonstration of the defined IP console. The primary

result of this stud y indicates that a console on flight IP

skills and capabilities is feasible.
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Phi’ I hrec a~;os ot t hi’ St t i l l  y of the Instructor I’ i of ‘

Hole i it ~ i m t i l a t  ot  T r a i n  i nq h ive i 4 ~(i t o a conceptua l system

wi t  I t ’ i i  Opt ~~lll I ‘l o s  I he t i t  I I i ~‘ . i  I i t t i t  ( ) i  t Iii’ II~ i n  t h~’ a t  i o n

t ra I HI IltJ pr o gr am .  The conceptua  I sy s t em (I t t cm p t s  to both

ex p l o t t  the sk i l l s  developed for  f l i g h t  t r a i n i ng  as w e l l  as
prevent any negative transfer between the two instructor

situations , i.e., flight and simulator.
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A

I~ RI-; I-’AC I-:

Ph ..’ V.1 1 Ut ’ 0 t t lit ’ I t ’St1 i t  5 01 .t1~~ J I i a  1 ys  iS  I S t ’oiit i n i j o n t

upon t lit ’ ~~~~~ 1 i t ’~’ of t he t i a t  a wh I eli an ’  i i g i u t  . ‘I t t  i s  i i ;  } s t i t  I —

cu t a t  1 v t i ’ LI t ’ whet i  ~iea I i  nq W I t Ii 0}T ..’ r a t  t ofl a 1 d.i t ,i . ‘i’ht’ r t ’ t (  1 r~ ‘

wha t eve i’ SuCct ’S s has been ach I evt ’d inns t be erod i t ed t e t he

in.inv o t t  1 co r s  and men i n  t he  t r a i n i ng  s q u a d r o n s  and S t 4 1 1 I

who devc t ed  t i nit’ and of f o r t  to p F t’ PV  i do the d at  .i ut  i I i  zod

(F t  t lit ’ St t id y .  In  pa i t  i Cu l a r  , t lit ’ t ’ t t o t  t ~ ~ f t h e  I 01 lOW nq

5011111,’ 1 S h( l t l 1  d In ’ I t’I,’otIfl i ~ed

M i  . . ,IIIII ’S f l O 1 Wt ’F k  — ( ‘O t I I I C l , I t I d t ’ l  , Na v a l  A l  I l’ ’O t~~~t ’  ( l i i i t e d

a t t ’ s  P at ’ I I I t ’ V I t ’ t ’  I ~; t a I I , who ~i i t , i t i q e ’d  .iiid ‘t~ot d i iia t t ’d ( he

We st  Coast  v i  i t s .iii..l who p r o v i d e d  i n s ig h t  i n t o  many  pi’oh~~em
areas.

M r .  R .  ( oodwin  — Comniandet- , N av a l  A i r  F’oi’ci’ U n i  ted

St at e s  At l a nt  t c  F~~t ’et , who co o r d i nat ed  the  East  Coast v i s i t s .

Put ’ t i f f  i ct ’is— i i t — C h a r g e  ot  t h e  F l e et  Av i~ i t  i o n  S p e c ia l  i .~eti
( l j T t ’ I  i t  i o t t  ‘I’ r ,t 111 1 l i i i  1 1 ’O t t I l  Dot . t ch m e i t t  and ( li t ’  I r s t  a I I s , who
t ) i ’~~V 1(IOI ,I t he ’ ( 1.it a ot t  i m t i  l a t  i on o j n ’t a t  ion s , ,u i i s w t ’ t t ’d q ue st  i ons ,

, i i i t l ii~~~ I s t  eu ill 0( 11 I l l l S e ? ’v.i t 11) 11  I T t  O l l — u J O  1 1111 t I . 11  11 1 111 1.

‘I’lit ’ op&’ r a t  L O F t  .1 t i t I  t F , I  L I I  I flq st  a I f s  of t It.. ’ Read i !lt ’S S

I’ i ~1 I I 1 nq Sq t i a t i  FoilS , who ho ij  T~ ’(j 1 51,) 1 a to  the  ~1.t t a req u I red
comp i ot  ed q uest  onna i t-os , and dosci ’ i bed t i - a  i i i i  ug evo 1 ut  ot is

and p r o t)  I ems

I” i h a  I I v , spt’t ’ i . t i  appi  ec t a t  ion  i s  t ’xpressod t o

Vi11 . ’i’t i l  .1 . ~ Ii.II key ,  I~~
I’P ) t ’ t ’t  ‘I’ ’’ t ’ } i I i i t ’i i l  R t ’ t l l  t ’ S t ’ i it  . i t  I Vi ’ ,

W h i T  ~~~~~~ I P I I ’ I I  I I)~ i ‘ i l i t  i u t  ~ I ’ P l u h l h i ( ’tfl . l I . ’.i~ ; . t i i u l . i t •  I’ . l I i i ; I ’ i i  I l i t ’

i ~i T j )  t . i i ’ I - ; w I I I t  I I u i t  ~ lt • I SI 11) li t ’ I
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51:C’P I ON I

I N ’I’R () IMIC T I ON

BAC~~~R OtI N t )

Ft  I ect  ( V t ’ U t  t I I ~ .t t  ion  ci 5 im u  1 at  or ;; l i t  t h i ’ j 1 l o t  t r a i n i n g

prog r am li~is been a co u i t  111th ug colu’er i t  ci  t h e  o I i e r 4 l t  i o n a  I

F,i l i i i i l i l p ’OnlmLt i l  i t s ’ . A m a lo t  } l F l ’ h  t e r n  ar ea  h a s  u v o l  Vt ’(l t h e

I I i , ;  I i i i i ’ h i t  I’ I h i l t  ( I i ’ )  , i i t i l  i i i  i t i  I i ’ ii t lit ’ l i St ’ 01 ;; inn h a t  o u s

\ i t  IIOIIP Ih i I W a ; ;  r et ’eu J i i  I ~i ’d t h a t  h i ;  ex p e r t  i se ; ;I i ou l  d bt ’

~‘x p 1 o t  t t ’d ill (li i ;; ,lre.l , t l t i , - 5 t  i o n , t i i I i ’ 51i~ ’cp ’S ; :  i,i~~ I i t ’I ’ l t  , i & ’ l i i t ’Vi t j

i n  i n t t ’r f a c i i i q  t he  o }i cr at  i on s  and f I i g h t — o r i e n t t ’d c h a r a c t e r —

t st  1 CS 01 the  I P w i t  h t ho sy nt h et  i c and g r o u n d —o r i e n t e d

c har a ct e r i s t ic s  ot  t he  s i m u l a t o r .  Much ot  the  prob lem has

st  e’mmod f r o m  ui , t  i’ ( lw ,i  r ’  ( a n d  so t t w a rt ’) I I m i t  a t  i otis i t i l i e r en  t

i i i  ear l  v p1 l o t  t ra l i i i  tig S I mu 1 .it ci ’ ;; , t’S~~ I ’C i al l  v ot  t h e  a n a l  eq

t y p e . h owever  , modern  so 1 11, 1 stat t ’ t t ’chno logy , t~s~~ec ia l i v
111 t h e  d i g  i t ,i i compti  t OF  l i t  ‘.1 , it .15 e r  appe’a rs t o  h a v e  removed

co i l ; ;  t r.i h i t  ;; . Iii ,t i d  i I II ‘n , iu l v 4 i n t - t ’s i i i  t ra I F t  11111

met  hodo 1 eqs 1ippea t’etl t o p rev i do I lit ’ means  to ac h i e v e  t h e

reqi t  i red i u t  eq t a t  i on  o t~ t he i ns t F u ct  or i u t  e an of  f e e t

s v n t h t ’t ic  t r a i n i ng  sy st e m .

‘t’o ver  j f~
. t h a t  t he  1 P coul (I he more  of  f eet  ye lv  Ut i Ii ~t’d

ii ;; imu I at  ion r .i i i i  1111 , t lie h uman F a c t o r s  Lab or a  t o ry of t he

N ava 1 ‘l’r’a 1 Ft ~ 11(1 t’;qu i ~men t C& ’t i  f or  (N AV TRA EQV I PCF~N ) u n d e r t o o k  a

t h r e e — p ha se  k~.1) pi’otj r a m  in  1 ~l ’’ -~ . I ’hase I was cli ( fe e t  ..‘d t oward
i den I i I v  t r ig I h i t ’ ‘x i  St  1 l i i i  .11111 1110 j t ’ct e t i  r ol e  ot  t h e  1 P i n

I mu I ,t i t )  I I I I I  I l l  I t ~~ , is  wt  ‘ I I .1 ; l i i i ’ ch ,t  r , i et  01 - I ; ;  t i cs ~~ t l i t ’

I P ’ s 0 1( 0 1 , 1 1  1 1C  co it s o l t ’ i i i  e x i s t  t r ig  , i i t t h  t t i t t i i’t ’ I i d i u l t ’rS .

Phase I I w i;; dir ec t ,‘d toward the,” .ma 1 vs i s  and s t r u c t u r i ng

of  II’ in s t r u c t  i on  t u r ) ( ’ t j c l n S  i n  s i m ul a t i o n  t r , i i i i i t i g .  P l i as t ’ 1 1 1 ,

t lit ’ I t ’ s  u l  t s t~ t wh i u -h a rt ’ t he sub  1 t ’C t o t fli t s roper t , was

7
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t ’once rne~l w I t  h t h..’ t r an s  1 a t  i ( l i t  t

~~ 

I the I P 1 u n ct  t orn ;  h i t  o

spec i t teat ion torma t

PHASE I RESULTS

Data on IP oporat ions  were ccl lectc’d from the  ma ior

Read i ness T r a i n i ng  Squadrons  in t he  U .  S. N a v y .  The r e s u l t s  ,
i n  genera  1 , re”vt ’a 1 ~‘tl I h at

• The 1P ti,is ci  t ’a t l v  ass t imed t he r o l e  of s i mu I at e  i’

t l t q h t  t n s t r t l t ’ t o r.

• ‘Pi tt ’ ‘t ’c i t i t ’ r o l e  o I t ho I P .irid t ho s i mu 1 a t o t -  Ope r a t er
( SO)  vari es w I t  ii t h..’ typ..’ ot s i  mu 1 atoi- , weapon s y s tem , and

love ’ I of t rat ni nq i n v o l ve d .

• The ’ I P , t t t~~ 5t1 a r-o not t r a i ned  to instruct on si mu—

Liters , ci t hor  i n  s i m u l a t o r  opera t ion or methods of instruct ion.

• ~ i mu 1 at or sv ii •th i are not dos i qned to simulator

t, t , t  l i i i u iq  r e t3u  t i’t ’mt ’n t S

• I n s t  r uc t e r  consoles are not  d e s ign e d  for  I P use .

• The Navy  F l i g h t  O t t  j ee r ’ s (NFO ) ro le  i n  s i m ul a t o r

i ItS t ritet ion  t n t  o i’act  s w i t hi I l i t ’ II” ’ s role  and mus t  be couis  i cored

1 11 etinso t o  do;; t qi t

I n  s h o r t  • I hit ’ 51 mu I at or i l i st  I u c ( e~~r f or  j T l  l ot  t r.t l i i i ng

I s  t s-p t e a l l y  t i n t  r a t  t ied I or t h at  lob , is  not  prt~v i dod essent Ia 1

l i i  fo  i-mat I on t o t -  t he t ask (t ’ . t~ . , sv 11 ah I , scripts , and
sct’narios ) • and i;; ..‘xp~ ctt’d to perform at a console not

des igned  fo r  t he  )ob .

-‘
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P h I A ~~l~ I I  l~I-~~l I l ’ S

Phase Ii  w.c;; ~it l t ’e,’t ~ d t t ”,s ’ , t l  ~l I i  ,iuisl,t t ion , e ;t I  , t n a l v s t : ;

o t he qt ’ule i t  c u o I t ’ 0 t t he I 1’ t deit  t t I i ‘d iii Pl i a : ;t ’ I h i t  0

i e dot ,i~ i t ’d I t i n t ’t on; ; . T i n ’s  e, ’ ~ t ’5ti i t s  ~‘oii I d  t 11011 60

i t t  i 1 i _ ‘~ ‘~i I ~ ‘ i I lit ’ ~ii - vt ’ I t l l  ( l i i i  ‘ T I  I t ’i  1 I ‘‘~ I I I t~ I t  I t ’ll t ’l t i t t ’ II ’

t T l t t ’ i t , I , ’t ’ I i i , n ’ l i r u ’~~u ’ e, , t  t t ’~ ’t I V t ’ i I i t , ’i i I , t t  I t ’l l  u ’t  t h e ’ I I ’  h u t ”

l i t ’ t ’ \’ t ’ l  e l i  ‘t i t ~~t t i l t  I I  II ’l - ;  i i i i i l , i t  i t i i l  - ; \ ‘ s t ~~’i u .  ‘I ’htt ’ l ’lt,rst - I I

t ’ I I ,‘t t ~‘~ ‘n u ’ 1 iu ~h ’5i I h a t

• ‘I ’htt ’ I it u i c t  I t ’!;;; t ’ I lit ’ 11’ tu ; 1 11111 1 ,it t ~“n ;~ t I ~‘t I F,t t i l l  no

t ’.t i l  5’ ’ 1 t ”q I C_ I l is - 5 I ii~ ’t h i t  i~~ti ,hilti a 1 1 , ‘e,i t ‘~l t o i f l . i u i i i . t  1 . t I l t l

m , i c h i  i u i e — s u ; ’ ; ’ o t t  -d t i u l e t  i out s  w i t  li t ii t lie eL ”n s t  1,1 1 n t  s

i’’ ox t s t  I u i g  m m  l a t  t i t  des i o u  p h t  I o sophv  . Im p lem en t  ,it  t on  01

t lie t t i i i c  t I Oi l ; ;  l - ’t i h i  i t  e;; I lie t i s~~’ t 1 I h i t  er ,i c  t i ye  t er u m i  i ui , i 1 s

op~’u .tt m i iq iii t h e , ’ h a ck t i  I L ”U i i d  modi ’ o t t he,’ s mu 1 a t  lo l l  sot  t Wa Fe

01 ~‘; ‘ei i t nq a;; an  i n~1 e p en de u i  t S v : ;  t em wi i  t c l i  “ I a I k “ t o t lie

t un ic  I a I r i i i  t t - t in;; o I tI.t I a e x c h i a  nq e ,i uid coil  t Ft) I I nile  t 1 ‘115

‘I’ht ’ dot  a m I ; ;  t ’t  t lie imp I t ’inent  ,t t  t o n  l e q u  t Fe ,’ weapon  s ys t  OUt

d ,ct - , a t  1 ~‘,t st  - I o t lie t vp t ’ 0 ;;y 5 t 0111 1 IIV O I vod , i . e

no b — p l ace  at  t ack  ou m m i i  t i — p l a c e  an t  i — s u b m a r  I no w a r t a r e ,’ i, A~
;

• ‘I’!it ’ I up l t ’mt’nt , i t  1011 o I I lit ’ I iiuic t t o i l ; ;  o u t  1 t uied  i ’qii  i t  t ’;;

t i e  i i t ’Vt ’ I~ ‘~ ‘l U t ’i i  t 01 5hi}1}10 t t 1110 d ,i  I ,e . I’l i e , ’se,’ 1 l i t ’! title ,’:

1 1 l) t ’t . i I  I ‘d ss’ I I , i l i t  t i e, ’;;; qu ie d  to 5111111 1 ,it 01

1 1~~1 i u l t u i ~ i I t ’u l t l i l  ~‘;‘;~ ‘ u i t

I Pet  . i ;  I ed s c e l t a i  i o:; ,t i i d ;;cI 1 p t  ;; , I l ie 1 t id i nq

e,’ont i t ’! It ’ t  T , ’55 l~ !i ’5 .iliti e,’~~ t i t  i i i  i e f l t~\ opt  i o T l S

‘ 1 I t ’ I I ’ I i  t iiul u_~l’ i t ’t ’t  1 Vt ’;; , t n i  per  I oi ’uu i , t u i ee  C i t  t ~‘i 1,1 

—- - -- ‘—- .-- -——— — ‘— — -‘- ‘-‘— — —.‘—
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4 ) ,‘hit’ t ’k 1 i t s Isi ccii I i g  u r a t  ion co n t r o l  a n d

m,i ulat l(’men t

• E-’;inct  i o n , i  l i v  s t a n d a r d i zed modules  c,en be devc’ loped
w t t h i  ii t h ’  s t a t e — s t  — t h e — a  i t  t o  im p  I onion t t h e  f u n c t i o n s  of

he I I ’ . These m o d u l e s  can support II” t r a i n i ng  as w e l l  as
“ s el l  p e er - ” t r , o n l n q  and r e l at e t l  s i m u l a t o r  t r a i n i n g  resources
ma nagement  d at , i . The i n te r f a c e  w i t h  o t h e r  t r a i n i n g  da ta
sys tems  shou ld  be e x p l o red .

• The re l , t t in n of s i mu I a  t i o n  t r a i n i n g  to o t h e r  t r a  i n in q
mt ’d m t  in  m m p le -mt’nt nq t r a i n i ng  ob le ct  ive s  needs to be exp lo red .
V t  I i c  t e n t  and of fee t  ive use of s i m u l a t i o n  r e q u i r e s  the
SU~~~O~ t of ot her  t ra  i F m  ntj media  .

• I n s t r u c t o r  console de~~i q n  s h o u l d  be f u n c t i o n — o r i e n t e d ,
i .e . ,  t r a i n i n g — o r i e n t e d  as opposed to s i m u l a t i o n  c o n t r o l —
or i e n t e d . A c h i e v i n g  t h i s  type of  interface between the  I P
and t h e  s i n m u l a t  ion  sys tem i s  w i t h i n  the  s t a t e — o f — t h e — a r t ;
providing requirements are w e l l — d e f i n e d .

A t o t a l  of t en f u n c t i o n s  i n v o l v i nq  t h i r t y — f i v e  sub—
f u nc t  ions  was s t r u c t u re d . A concep tua l  console of n i n e
modu le s  wh ; oh co;i Id s~ippo r t t hose f u ne t  ions was o u t l i n e d .
The i n t o r , t c t j o n  end r e I , i t  i o n s h i j ’  of the ’ Navy F l i g h t  O f f i c e r
I n s t r u c t o r  and the  11’ were  e x plo r e d  for  those weapon sys tems
In which an NFO is i ’ar t  of t he  a i r c rew .

10
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Sh’~C’I’lON II

1 R ( ) f l1~EM

The’ ovt ’r a  I pro j ’ c t  Wa;; di ie-t ’tee,l t owarc l i l e v e ’ l o i > i n t i

i n f o r ma l i o n  to make  d (’’i ;; co i l: ; j u t  t o u r  , e r t ’~e s :

( 1 )  The ro le  of t h e  I I ’  and ~ O in the use of fli ght

s i m u l a t o r s  as an i n t e g ra l  p ar t  of the system for train~ ny
pilots

( 2 )  The d e s ign  of the I P/S() consoles

I)  T h e  d~ ‘q re ‘ I o w h i c h  a I I e~i st h a r d w a r e  componen t  s

m i  ( J i l t  he I ~usIa  i h i z ’ ‘ci

( 4 )  ‘I’ h te  p u ; ; si  h i  h e l y  ol  c i ; ;  e e e j t lie ’ I ri ~~ t r uc to r  t ’o r e : ;o l e

Itir Ir a  i n 11(1 1110 h i ’ s

W i t h  the role and r c qu i  reinents havinq been d e f i n e d  i n

the  Phase  I stud y, and the l unctions analyzed arid defined

in the Phase I i  s t u d y ,  the r e m a i n i n g  tasks to achieve a

u s a b l e  d c’;; i gn p roduc t  i nvolved  t he l a s t  t h ree  o b j e c t  i ve t ; .

T l t e r ’ f or e  • I he h iro b l e i l l  ,t e l c l r e ’s s t ’d  in t h i s  s t u d y  was t he,’ devel  —

opmt ’r it  of ~e t’on~ t ’ 1 u t 11,1 ] suh sy ; ;t en i  w h i c h  could is ’  u t  i i  i -zed f o r

the demons I rat i o n  of 1 lit ’ coutso l ~‘ del i ned

I I  

J
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‘I’ll , ’ I ~ . t c i s i , t t  t O l l  c I t  i t ’ i~~t I l  I eme ’i e t  t u l l e  u l t ’ ; . O J L I  I eI to. I S ,

i t t  i i t  t i t ’ , I t ie ~- t t I a  l v ~ . I’; Pti.’t;.l ’ ~I t 1 ~;t ’ t ’\’(’I a I I ~ ‘~‘~ t t  t i i l ?-i t ’ t t u I  I i ie ’t ’ t  I I t i J

.-t~~q ’ I  e.-tu - b t , t • • , Pe t t rio ‘An . -t l y  -‘ o ’ l k ’ - ;  t q e i  ‘ P t a I ica I t ’ •Im e ’t’e l op ‘‘l’ t ’;.t

I I I I W I ’ V t ’ t  • 
(lit ’ i u . i s t  t ’~~.tt ’I’;. d l  u l t ’ t  l i l t ’ , .111.1 i \ ’ ! t ’ , t I e s  1 . 1 1 1  , t I t ~ I

, ‘t’ a i t e , c I  e c i  u ’ t I  t ’i c t  t v ~ ’ , i t  t ’,te lt  p l t ~t - t ’ , t I l c I l u ~~~
i t  t ’~ i , ’i tt ;e t a t  I u ’U. - l i

,l h 1 I ’ I * l .Iu ’l I I t ’ t ’aet t t ,esk ~‘t t ’ i l  I tl , l t I u i l t  - ,i b IUt’ ~~t t ’}i~~ I I I . t y  I l l ’ I t  I t ’  1 . 1  I

. 1 1  t~~i ’ t  t , e I i i  h’ It.l ’ .t ’o . I ’ i t  I ’~~. i i I e p 1 ’ , ttt’’ t ,~ II I ’ . .-t I l i t l i u l t  ; i t t ’ 1 ’  t i l

. t i i ~ e I~~’~ . e  ‘. t I  b l I u l \ ’ e’ Ie .tii.c1 ~ ’ t I t ’ l l  Iiet ’t hiu ~e l ;, C~— t I i  hi ’ t e l i i  . t ~t l .

‘I’hte ’i e t t t t i’ I i e i t ’t ’ t,t ,,k;, W t ’t 0 ;. t I i eu ’ t  Ui oil te l u - u l I I q i i ~~’ t t ’ I lie I ’h a s e ’  I I I

.1 t etl y . ‘ i’hie ’v , t i  i ’ i i ’t’ t i ’wt ’d i l t  t I l l ’  t e l  I L t l W i  t i t I  1 1 . 1 1  , t u l I  ~ip hin , .i l u m l i u i  ¼’

w i t  It i t ’ h , t  t t’~I ‘~~t it t a ;.k i t

TA n K  A t ” t l N e ”I’ I ON A N A i , \ ’~~ I

i t  ; . t  t t ’e h t i  t e , i i  I _ t ’ 1 k  I l iv e  I v’t ’d I h i t ’ i t et  a t  i e t (  . t e i a  i~~’ i ;  I ; ;

e t  I hit ’ I t u t e t  1 0 1 1 , 1 1 1 ( ‘t h u .  I e ’ f l t t ’ t t t  5 110111 1 itt ’ i ’ i t - t ~~t ’ I I o t t  i i i I

a c ia I v ;. t ht.-i~ I ,e  I Wt ~ — I c i  I t !  ~‘ I I I  
~~
‘
~~
‘ ‘ , u ‘ . ‘l ’t ~~’ I I t  ;.t t i l l  I t ’ d ’ t I V 0

W a ; .  I t ’ I u t i ’ i l I  I t t ’  u I t ’ ; . t u ~~ii  I t ’u p I I I onlt ’ I I t  5 . 1 1 1 t h  t h i t ’  St ’ t ’OIkI  tl’ ,tS (0

t ’ \i l u l ; . t ’ . I I I ’ t ’ I t l l i u ’ t  I t ’ l l ’ . w t i i u ’ h t  ~l I  t ’ S t ’ t l I  t ’tl ,-t tIi ~ \ ’ i ’ i t l I l l I t t ~ I tt I i s k  , e i t ~ I

I t ’ u J t t l I t ’ uI  t t ’ O h I i l u l l u t i I ’ i i’i’ , t i t i . t t  I ( ~~I I .

i i ’\’ t ’ I I  t ’ t .  i t ’ I i l - t i  t t e e t  i t ’ l l  t i t i t ~ ’ I  I t ’ l l ’ , ti’ t ’I  t ’ th . \ ’ i . l t l h l eel I I I

I lii ~ P h i . t ’ .i ’ I ~c t t d  I ’ h . t s , ’ I I ‘ ‘ I  h u t  I t ’’ ’ . c t t u t  I u ’l I t l t ’ t L  I lit ’ t ’ ,e ;;  I S I

I l i i ; .  ,Iil.l L s ’ ; . i  ‘, , ‘ L ’ h t e ’ ; . , ’  I t i l I C t  l O l l ’ . W e l t ’ :

• I ’ t t ’ l i , I I  I ’ 001 u I . t t  ,i t’It S t t l t l t ’ t l t  , ‘‘\‘ I Ictli tt s, St ’ t ’ i i , l l I t ’ ,

i IU ide ’’ ., - .1 at i tt-i ci unit I at ci t ’t e
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• III’  It ’ I — ii! i t ’t  st  i ldOl l  I (.111th SLIL)I)0 1 t st a I I ) O t i  o V a  1 11,11 l O l l ,

i t  e ’mt,’tit ;; , approach , e I

• ti l e I i.e 1 i ,“ e ’ — o ut  t ’u l i i i  I m a  1 ccitd i t  L o u t ; ; , lil t 5;; i ou  d at  a ,

e ’ t c ’ . , i i i t  t 1  I h it ’ 1 11111 1 , i t t i

• I~l . i e u  — c ’t~ i m i h i i c I ; ; l I i i i l t , l t t ~ l I i , i t i i t i i t j

• :~~. I i c , i t  t ’ ,l ;; St’: - ’; ;;I t t t j l ’ I i I l t t ’i I t ) t I l i , I I S - ’

• i)t’bi t ’  I —— c t t ’h I I t ‘ I ; ; I metl ’ii I (a uid sig q’or’t ;; t a I I ) o i i  I lit’

lil t Ss

• l),i t a M~t r i . i & j ’nit ’ui t — ttpt1~t t t ’ St  ii e , Ie ,’u i t  a iid i inn 1 at  cu roco rels

L 

An ,edtl  I t ioim ,t i I h o ot ’ I I I ! i c t  t o l l ; ;  i t ’ Lit  t ’ 1  I t t he ’ I I ’  ac t  i v  I t  i t ’;;

W ’ i t ’ . 1 1  so t l e ~t i t 1 1 i t ’d ;

( I ) h ) e t - ’ I e~ ’ ;; I I . i h i t ; ;

( - ‘ )  ‘I ’ i .1 111 I I ’ ;;

I I  ~~~ 1 I ‘
~~

-
~~ ‘ I t ’ .~ l i i i l lu I

‘h’ lio i i i t t ’ l — I I i . t t  t t ) i l  l ’ t ’ ( I I I I  i t ’ l l l t ’ l i I  ;1 . i i i& l I , e s k ; ;  i u i ’,’~ m l~ ’~ ’ l i n  I t i e , ’ i e , ’ i i

I Wit ’ t 1 1 ) 1 1 5  W t ’ t t ’  a I ;;o tb ’v ’ I t q ’  u l . A i 1 } 1e~1iul  1 x A &~O ul  I i t  i i i ;  I lie ,’

c h ’ t , t  he ’d I 1 st  01 I h i t ’ ; ; t ’ I t ’t ( t I l  t t ’fli t ’il I 5.

‘I’hit ’;;~’ I tt n t ’t  i t i l l : ;  . tud  t i l t ’ I e . 1 1 1 1 1 1111 ~lp~ ’ I I t ’,l t i t l i l S  de~~e, ’ loI ’t ’ tt

I I I  J ’ l i . i ~~t ’ 1 1 , I . t ’ • , l iy  t yp e ’ 01 wt ’.lpctl s ys t  0111 , Wt ’F t ’ .111,1 t\ ’ 10 t1

i i i  t t ’ i  ni t - ;  o I  m ed i c  1 . 1 1  e ’~~~ii t ’t ’}i t  1t , i~~~t I  t i t ’;; I t~~I I l ’ t ’c i I l  I r t ’lmit ’ i i t  S

‘Ihit ’ c h i t  J ’ I I I  ci t h e ; ;  I ,i;;k I t h l illt ’t l t h i t ’ that - ;  i s  I on t i i i ’ concept 11.1 1

;; t i I ’~~y~~t t’%i1 di ’;; i ti ll .
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TASK 11 — ~‘oN &’I~:i”I’ I)EVKI,OPMENT

‘l’he ,’ ma i n  oh 1 oct i vi’ of the st udy w,i ; ;  t o  deve lop  a f uric I i t h i l , i  1

ypt ’ ot  tlt ’st ’r i } l t  io n  wli cli ecu h I  bt ’ . 1 1) 1 1 1  i e ’ c l  i i i  a dt ’momis t  r a t  1(1 11

acid a t t ’s(  . ‘I’lu ’ t .esk t hit ’ et ’I d c ’ i i i v o l v ’ t I  i d e i i t  i t  ‘~ i i u ~ inn!

; ; I  m e t  tim I iiq t i l t ’  t’oiit ’t’p t t ea I di’s i gn i i i  ; ; uI  f i ci e ’I i t  del .1 i 1 1 (1

}) e t  nit  I .1 t ‘st  i l h ) j )  I I c ’. t t  ion ,

TASK C — lx)CLJMI-:NTA’I’ I ON

Tlit ’ 1,t ; ;  I I ,esk i iivt ’ lvt ’tl I t i e ’  pi ’’’par ~t t  ion  of ‘lie,’ I iii a 1

F0~~O r t wh i cli d i scussed  t hi ’ o I f o r t  conducted.
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sl-:c’rloN IV

Ri-iS tILTS

The Phase I T  program had developed a conceptual allocation
of functions to the IP and to system hardware . In addition ,

a prelimin ary m o d u l a r  concept was developed . One of the

f e a t u r e s  (‘xl) I ored was the use’ of “remote ” t e rm i na I s to S U J ipo r
;;ofl-it ’ ot t he,’ f u n d  1(111 ;;. Se, ’v( ’t  .il V er y  .itt t - . ic t  i Vt ’ ht ’n t ’f  i t

.ip~’ ‘,i reel ~)t);;;; l lilt ’ . I-’ i i ’ ;; t , t ricic ’.e ~ i’cl ut i 1 i za t m o n  ot  t he ’

s I nu t  I a tor cc i i  t e l  bt ’ , ie ’ hi m t ’v t ’eI  by tle t i jc ’a 1 ne j  i t  t o  I h it ’ ,i ct ua 1

t- .i t n i rig I nI l e  t i o n  . ‘(‘lie rernot i’ or ;;tcppor t t 11 t h t orin i n.i 1 s e’oii Id

be used to conduct .ill other fund ions. The function allocat i o n

which results is as follows :

Simulator Remote Termina l

Initiali ze Prepare

Train Brief

Evaluate Debrief

II ’ Tra in ~ Develop  s y l l a b u s

So I t  /Pt ’et’ ‘l’r.i I n Tr.i i n  I P

*1)11 ly h i’ t ra i n  it t ~
r equ i  r i rig simula tom -

li St ’

A e~~’l i O t  ii ’ I imP I i ne ,in a I yt; i t ;  c t  t h i s  a I loc,-it i on  assumi no

~i tYPica l one—hoW- t rainin g t i e s ;;  i t in  i l l  ustr,ited t he  pot out  i a l

l)t’fl(’ I i t . I I i s  re}n-od need ,IS I” i g t t  i- e’ 1 . S I iice d s i ng  1 e I P

li t )  i-ma I ly pt’ I’ f i i-ms a I 1 ol t hi’ ins t rite t i rig I une t i oils for .i

q i von s t u d e n t  , the concept i 5 opera t lona 11 y feasible , i •

the Il’ — studvn t “pair ” can flow through the remote tern’tinal/

simul ,it ei r type of system .
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Software considerations had also been explored in Phase IT
• and illustrated that conventional software architecture

could support the concept and had , in fac t, been v i r t u a l l y
d ‘uiions I r~i I ed in of tier ;; t- tid jet ; t ‘ond tic ted at the I I  um~i n I-actors
I .u1xn~ l 1ury  . t t  N A V T I A ~ QU I i’CI’:N . T u e  concept explored involved the
a l l o c at io n  of the  f un c t i o n  to a “Real—Time ” and “Off—Line ”
struc lure , with Iwo modes in “ Real—Time .” The trial allocat ion

was as follows :

“Real-Time” Requirements “0ff-Line” Requirements
Foreground Mode Back ground Mode
In i tial ize Brief Prepare
Train Debrief Manage Data
Evaluate Develop Syllabus
Train IP

Self/Peer Train

Although not included , it is clear that the IP training
functions not requiring the simulator , such as computer aided
training , could be performed in the Background Mode.

The actual software architecture implemented in any
given simulator training system must reflect the computing
system involved and ideally must exploit the features available.
Howeve r, it is clear that the state—of-the—art of software
des ign is adequate to support a module concept utilizing
remo te terminals to support the simul taneous conduc t of the
tasks as outlined in the above conceptual allocation .

The d isp lay and control requirements of the funct ions
were then analyzed to expose design and configuration require-
ments. The functions were qrouped in accordance with the
allocat ion outlined above , which did not constrain the analysis ’.

17
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The display and control requirements were further structured

in terms of the type of information required and the nature

of the control functions involved . Display information was

subdivided into:

• Alphanumeric

• Graphics

• Hard copy

The controls wore subdivided into:

• Training control

I’

• Simulation control

The categories are not truly discrete but serve to

emphasize the primary function involved . Table 1 contains

the results. An “x” indicates a clear requiroment; a “/ “

ind i cates a possible requirement depending on the sophis-

tication of the trainin g system and the weapon system involved .

Although the results are somewhat dependent on the

d e t a i l e d  c h a r a c t e r i s ti c s  of t h e  desi gn , three  r e su l t s  are

of interest and have impact on console design. These are:

(I) There appears to be little if any need for direct

contro l of simulation per se.

( 2 )  A l p h a n u m e r i c  display requirements predominate ,

althouq i a clear need for qraphic displays exists.

18
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‘rAItLE 1. i”UNCT I ON D I S P L A Y AND CONTROL RE QUIRE MI - ;N TS

Di~~~!aL_ Cont ro l
AN C II C TC SC

PREPARE -

Identi ty :;c ’ss iOn  X
Assemble materi als x x
Review t i a t a  x /
Pt’vt ’ lop I ra i i i  l I l t ;  sess i op x / / x

iti~ i i-:F —

l i t  i t’ I t udt ’n i  I x x x
ll ri t ’I crew /

t N I T 1 M ~ ( ’~’, t-: -

C o n t i qu re  s i m u l a t o r  x x
Initialize simulator x x x x
Establish readiness x

TRAIN -
Control simulator x x
Mon i tor performance x x x
Instruc t x
Eva luate x x x

D l ’ f l R I E l ”  -

i)t ’br  i of  st i iden l  x x / x
Ih’b rl (’I crew / /

DA’I’A -

Student d a t a  x / / x
S i m u l a t o r  data x x x
Training data x x x

SYLLABUS DEVELOPMENT x x / x

IP TRAINING -
Simulator 01’S x x x
Simulator training x x X
S y l l a b u s  d e ve l o p m e n t  x x x x
S t u d e n t  I r a  j n~~t1t1 x x

x J x 
—~~~~~~

Koy : AN - A l p h a n u me r i c  SC — Simulation contro1
— Gr a p h i cs  x — Requirement

tic - h ard copy / - Possible requirement
TC — Training control

19 

— - —



- - -~~~~~~~ --—

I i ’CKN / (~—C— 00 LI 
— .‘

I) A III L U L  ma 1 i eq u t remen I I ot- hard copy ox i ; ;  I

‘l’tit ’ next stop I . ik e i i  was I o comb t n t ’ ti tsp I ,iv i ’t~~U i t  omen t

i i i  I et tilt ; ot  ‘ m u  ;ec t ma I I t ’i .int l I i t i t e t  I t I l l  - Ai;,i i i i , I he i ~‘s ii I t

at  e somowha t at h i  I i-a r~’ b i t t  a t  1 eat; t. set- ye t o i dell t 1 1 y a

t h I  e sot I di sp l a y s  . ‘rho t t - i a I set deve loped was uch

I h at  no dot a t led d es ign  was i n  I ended , a 1 though who r e mu It i p ie
pages ~tt - e ~tddt-essed t t was cl e at -  I ha t  t hi s wou lii be i-eq u ‘i red -

‘rho ~l 1 t ;  p 1.1 y t;  wti eti we i t ’ sit tic I u t e d  i nc I udo

1 1 S ct i o d t i  Ic  i i i  sp 1.i y - -  a t t i g  I o page d I sp I ,iv I i t i nil

• I)~i t e

• St t i d e n l

• I nst t u ct  01

• Sy i i  abut ; hop

• i t u i t l a  t or s~’hedti led

• ~~‘iiii~ t 0 t ’t~ liSO It ’ sctie’~Iti I oil

• .t ~’I

• I’:q i i i  pmeti  I St at  us ,i s of ( Wi I e/ t me)

( , ~) ~y I I ,ihti~ i i i  sp l a y  — ,i flu i t  i — p a t i o  i l l  :;}l I . ty 1 i s t  i titi

Page 1 — Hop mm unim ,i

• t ;un im a ty ot  t I . 1 1 1 1 1 liii oh sect  i \ ‘es 1w p t - l o t  i t

.‘ ci

—  
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• Summary  of p er t or m a n c e  r e q ui  r t’ ment

• i i  St of p I e r c t ;u  1 s t  tes

• 1,i st  of demonst  r a t  i ons  dV ~l i 1 a b l e

Page •
I — ilO[) event mm

• 110 1 1 eVOnIS i n  t3e t l i IOflee

• A t l , i I ) t  ~~~ I ~~ j c  bI - , l nch t ’t; and c l i  t er  i a

— ~cena r io  ( ‘i’AC’i’ [CAL phase  0111 y )

• Mission s c e n a r i o

• I P/SO act  iv i  t ic;; r e q u i r e d

• S c r i p t s

P ,i i j ( ’  4 — 1101) t t  I l i d  I I I t  ~~i

• I n  i t ia  1 coi td  i t  t o n s

• P r o — p l a n n e d  t -eset  and cr i  to;-  i a

3)  St u d e n t  d a t  a i i i  S}) 1 av — a mu I t  i — p a g e  ~a m ;  r oqu  i red
d i s p l a y  l i s t  m i;:

P age I — St  i idt ’n I l i i  m m  I otv

• St t i d e n t  name , i , at;.’, Soc i,i I S’’~ ’ mI I  i t  y IUh T il t t ’I

~

---- - --
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• I I lp u t

• I ’ I  i~~i t i t  i ’ \ ) ’ . ’I  i . ’ i i , ’. ’ ( h t i t t i t  m ; , tit u , in  I \ pt ’ - : , o f t ’ . )

• ~V I l.i t~W, t~~~~, I I t  ~;

• 11.1 I t S l , i m m  I I I t t~ h t  , l I i t l  1 , 1 s t  mm t m u l a t  t l l

Page _‘ — St  u dent  per I O i m a tlce h i  s t o r y

• Sv I 1 a bus hops a lIt1 T O S t I  1 t ~

Page — II’ ova I ua t t o n  t l , i  t a “ mm I a t  o ”

i 4 )  l i t  t e l  i i i t j  .11 s I u l a y  ,i m i  I t  i — p . i q o  d t m ; p l . i y  ( a I p h i ~i I i i l m e I i c
,iflil gi .1111 11 c) I or h i  i ci i ii ’~ t t ie s t  u d e n t  , Inc 1 ttd 1 1 1 1 1 :

• s umma l v  of  m ;cho d it I t ’t l hop

• Oh j o el  i vet ;  ,l f l t l pe I t  0 I-ma l ice l e qu  1 F Om en t  mm

• El i g t i t  p I . l l i  d at  a . i m ;  app i j c a l ’I e

• Com m i t t i  l c ,i t  b u m ;  p~ oct ’d tu  e m;

• l-m o l  ~m e t m ~’v pI o c e i l t i I  e m ;

~) TI , i  l l i 1 I l ’ I  , ;~~st  0111 s I _ i t  11;; - .1 m ; t  , l t  its L)t~a~ d d i  t ;p l a y

show i n ;  t ’t~ t lj  i I i o n  mm of  .t 1 1 t i a if l  1 l i i i  m; V st em components  , I • 0 •

mo t 11 )11 , V 1 StI.1 I , & ‘.t’fll}’ti t ci  m m , el c

I mm i ’m;; m l  .1 I i i  - ; - i t - t ‘nib i u i t ’tI  , l l } ‘!i,i litinu ’ 1 1 c .i liii

g I .l~~I t i I c i m i t i l t  I — t’ ’’ i ’ ’ i i i  :;p I . iv  s h o w  i l l ’~ weapon and I I i gh t  5\ ;; t ent;;

- -~~- -~~~~—~~~~~~ —-~~~~~~~~~~~~~~~~~ ‘~~~~~~
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s t a t u s , i n c l u d i ng  c o n f ig u r a t i o n . M a n u a l  or override of system

s t a t  mis  i s  .iva i l a b l e  I h r o u q l i  I i  sp l . i y  mode .

(7) ‘er t o rm a nce  ihi (a — a combined a l p h anu n i er  i C and

gr a p h i c s  mu 5 1  . lV show i nq st uden  t per f o r man c e  a 11(1 t re 11(15 -

R ’ l .  I t l u l l S  ill p t ) c r 1 t or i a i s i n c  1 ude(i

H ) i t ua t i on d at  a — a comb i ned a l p h a n u m e r i c  -~~ nd gr a p h i c

d i s p l a y  of m i s s i o n  a rea  i n  p l ine  v i e w  w i t h  “~‘OOflt ” c a p a bi l i t y

(9) Tactical data — a comb ined al p h a n u m e r i c  and gr a p h i c

d i s p l ay  s h o w i ng  t a c ti c a l s i t ua t i o n  and p e r m i t t i n q  c o n t r o l  or

mai i i p u l a t  ion  of  t a c t  ica I e l e me n t s , m c i  tid i tAg  gr o u n d  t a r q m ’ts ,

a i r  t a r g e t s , e m i t  t t ’ t ; , et c .  ( N o t e  — o n l y  r o q i l i  red f ot  weapons

I a i l l  n i ;

( 1 0)  F l i g h t  d a t a  - a combined a l p ha n u m e r i c  and g r a p h i c s

d i s p lay w i t h  zoom c a p a b i l i t y  w h ic h  d i s p l a y s  f l ig h t  da ta

ava i l ab le  i n t h e  m ’ock p i I

A “ FO 1,1 t i Vt’ t ins ’  i i nt ’ ” —h a sed f un c t i o n  f l o w  of the ma j or

tr ain iii ’ ; t tine t 101 1 w i t ;  n e x t  conduc ted - Figure 2 shows the

Preparation F u n c t i o n  Flow with display requirements indicated.

The f l o w  s ep a r a t es  functionS at the simulator console and

at  t lie remo to c~eI15o I t ’ . The do I t ed  ii  110 shows currc l l  I S i m u —

l a t o r  st  at t i s  i n p t i t  by t he  SO .

F igu r e  3 shows t h e  B r i e f  and I n i t  i a I i  ~-mo Func  t ion Flow .

Tilt ’ ( It )  I t t’ti 1 1 I)t ’S ti l t ’ LiS ( ’d ~~ i n i  1 cat  C’ t i l e  [)t1Vt; i c i  1 mov emen t

I rom I he remo I e con so 1 0 t I) t Ile mm i mu i i  t or con sol t and to t i le

coc k ;’ t I by t he  I I ’  ,i r td  ( lie mm I i l t i o l l  I t e s pt ’c  t I ye I

I- ’ i q u i t  - 1 stiowt; I lie T r i  i i i  1 ’ m i m i c t  i on  l-’low and Figure r~ 

-
~~

--—
~~~~~~~~~~



_ _ _

_ 
_ ___ -

NAVT RAE Q IJ I P CE N 7 6 — C — 0 0 3 4 - 2

- I”

A~ ~tT

\~- I;
~~~~~ -

t- I

~ ~~~~~

t 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

24

‘~~~~~~~~~~ -a— - - -— ~~~~~~~~~~~~~ — —- - — - .— _-



_ _ _  _

NAVTRAEQUIPCEN 76-C—0034-2

gz tu X~~~~t-’ I4 ) O Z f l O ’ - 1 t4 ~ ‘~

4) U, 11 U, U,

25



NA VTR AE QU IPCEN 76-C-0034-2

1

1

1

~ 
Ii ~

4
- 

I

01 -~

26 

-~~~~~~~~~~~ e-~~~~~~~~~~
_
~~~~~~ _



NAVTRAEQU !PCEN 76-C-0034-2(

I 

I~

I 
H

4

_____ 4



~~~ - - - ~~~~~~~~~ --~~~~~~~~~~~~~~~~ - - --

N A VT RA F ,Qt J lP t’l-:N 7 1 1— C — 0 0  34- •~

I..

t I
i~
’
t~~~~\j  L~~

—
~~ H ~~~‘ J  

- -

~

I i  ‘-~~~ -~ ~~~“ .
~

~~ -~~
: - . ~ :- ,-

~~a l~ 1

2 11

-- _i~~~~~~~~~~;~~~~~~~~~~~ -- .:~~~~~ 
_L- 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~
- _~~~~~~ _~~~~~~~~~~~~~~

_ T _ _



NAVTRAEQ(JIPCEN 76-C-0034-2

-

~~~

H

5 ~
~ ~~~~~ -~ _;~

29



_ _  -— —----‘—~~~~- - - - -  -~~~-~~~~~~~~ ----~~---- ~~~~~~~~~~ -—--- -- -- -

NAVTRAEQUIPCEN 76-C-0034-2

/ —

1

~ir

I

U,

~~-~~~ i-’ , _,_ (
~‘ O Z t f l 3~~~t U  ,~

a a -1  S a -~ 4, ,—

30 )



NAVTRAEQIJIPCEN 76-C-0034-2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

U,

‘4 S 0 4
3

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~
- - ‘4

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_

___ 

-- --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -  ~~~~~~~~~ -- -

NAVTRAEQUIPCEN 76—C-0034-2

H
I I

~~~~~~l . I U  U O Z v ~~~~’,I UI

32

-
~~~~~~~~~~~~

—
-

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

-- -- -~~~~~~~~~ --~~~~_- -—~~~~~~- - —--~~~~~~~-



NAVTRAEQI-J IP CEN 76-C- 0 0 3 4- 2

r -

I UI

- a

‘I

‘
‘

4 )

~ ~ ~



--~ --~ —

NAV~1 RAh- :Qt I1 PCI-:N 76—C—0034—2

shows the fu n c  t iOn t low f o r  t he  I)ebr i of and Da t a Ma 11.1 gentt ’n
Function F low - A g a i n , t he  dashed l i n e shows t lit’ p1w;; i ~‘. i  I

movement of tx th  the I P and t he  st u den t  to I ho I -ellio t o const ’  I c .

rhe d i s p la y  itt ii izat ton w h i c h  is r e f l e c t e d  i n  i- ’ i - l u I - e s  .‘
,

1 , 4 and 5 Wa;; r e — a n a l yzed i ll  t e t n i s of  t ’Oli t t’ll t S lice I t

,ip~~oared t h a t .1 111 1 11 1 mum of  I echn t t ’a I da t a  was u o q u  t r o th  —
.ana i ys is proved ri ’ I a t  i ye I v  m e a n t  ui i ;  less i n  the absenc e of ,i

Spec 1 1 0 weapon sy mm t em. I lowove t , i t d i d  not appeal  I h a t
a !i~~ 1eqLl i red tl.L I a t 01 1 I .1111 l iii; ~~U F[)OSOS had boon O flI i t  t od

‘rh is  does no t  imply that add it iona 1 data would not be r eques t  emi
by the I P , t- atlier tha t the nt’ed d i d  not appear given ade tiua t  e

t ra i n  i n~; s y s t e m  des i ~;n . I n  t a c t  , i t  proved easy t o  post  u l  a It’

d a ta  or d ispl.ty; ; which would degrade the system s i q n t  t m e a n t  l y

For e x a m p l e, a d e t a i l e d  r eadout  o t a l l  Simulatol pdrarnett’rS

be fort’ in i t  ia I i nq w ou l d  p robab ly  ge n e r a t e  CO Il t ro 1 r e qU i  r e n i o nt  mm

for mod i f  i cat ion purposes . The end res u 1 t s would  e i t her  have

no of fe et  or degrade  t h e  train i lit ; , g i v e n  t h a t  t h e  ;my I I  abu s

was rat t o n a l  l y  Ies L;ncd - I t  has long  been recoqii I zt ’d t h a t

i r r e l e v a n t  I l i t  ormat ion typical iy leads  to eq u i v a l e n t  i rrolevallt

man i  pu Lit ion and cont ro l to the dot  r iment  el r t ’qui red t ‘inc t ions

I n  shot - t , I lk’ display c o n s o l e  wli oh I a I I ; ;  out of t i l t ’

i me i i no I low i tivo I v t ’i; mu i t  i p1 e h u t  dod lea  ted m i t  m ;p  1 .iy m m as
(
~P })t ) S( ’ti t o  t h e ’ .iI I — p l i l p o s e m i t  S~ ’ l ay  cenct’pt i t t  I t t t ) t i e t l l  mm imu b i t  01 5
t op(’r ( (‘(1 1 n l iii ’ l ’h. ls t’ I 1 report . I ;  g u n ’  (~ i S .1 cen t I i ; i i Ia t  i on

t l I mm i unit later 001150 it ’  disp lay;; based on the ana I ys i s • I t

u neorpo t -a l  emi the following d i  sp l av s  , each ded i cat e d  t o  t h a t

t unct  ion unless othe  rwi se’ spec i t  i ed -

( 1 )  E l  igiit Pt  sp l ay  — a cont o l i t t -epl  i cat  i t ) l l  ot t h e ’
i ’Ot -k p it tI i s p l a y  mm t o t -  at t i t od e , a i t  1 t ode , head i ng , speed ,
,icce I er at  ion , ver t t e a l  r a tes , aug I t ’ ci I at t ~it’k , h a st e  powt ’r

14 
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1 tid I c~i I el S I 01 t ilt’ S \  mm t t i l l , s ’s ’IlI 1 1 ; i t , t t  I OIl , ~l li d Sj  ‘Os ’ 1 a 1 1 I I su i t

s \ s t  ems ~e . ~~. , w i  11.1 p 1 0 . 1 1  , tnm ) — Tb . ’ d i  m ; p l  iv }~ I t ) ~’ i s h m ; t hi. ’ I i’

w i  t ii I h i t ’ h a m ;  t~~— 111101 111,11 I t ’ l l  I i i . ’ mm I A i m l e l i t  m ; l i t m i i  I ~i i’. ’ ‘I 0s ’t ’SS l tis ~

-
‘ Sv 1 1 .ubu s  l I t  m ; j ~ l.t V — an a I piiallulfiie I 1m ’ ml 1 m; p  I 5iy ti t ’mi i cat  t’~l

o sy I I  ,ibus in  t t ’Fll1~i t ion , tIlt’ I uid 1 nil an event  s t a t  us i lid i i’.i t O t

‘rho d t  imp 1 ay p rey  i mlt ’~~ t he  I F  w i  th  i l l  f o r ma t i o n , j Ilt’ I ud i Ii .i t~ li

I ll~~ a tid IlO5i F itt t ir e  sv i i  abuts oven I s

1 5 i t  t i t t  1011 i l i  imp 1 , i \  — . i t i . i \ ’  1 ‘ 1 , 1 1  eli  t a ct  i c i  I d i mS 1 , u t ,-

wit I t ’ll 111.1 t I l t  ,i I liti I ii.’ ViolA’ 01 (tie ’ 111155 I t ’ll p I.lli , i u i t i  } ‘IOsiI i S S

i l l  I h i t ’ l- ’~t i i t i 1 t~~t I  1 , t t  i t i l i  , i f l t i  I n s t  I i i n t t ’ I l t l-’l i ’i l i t St ,i . le , I tie

s h t : ; p l . i y  i s  ~‘i i m i t  I ’~’ F . i d l s i  Iid\’ , i I . i S  5 i n m l  it ; I tO ld ‘~‘ u r t e t —
01 1 cut eel ; in (tie \-.eapons s t a g e’, t lie d i  sp l ay  i m; t a F s i t ’t — o t  t o u t ed

- 0 • , ~; to~ nm1 a lid a i rho ru e  t a r got  s , em i t  t ‘ts , t ’ t o  . ‘l’hius I lit ’
samt’ d u s t ’  l . v  1 m m  used t o t  sit oat t e t i  d at  a r eg ar d  1cm ;; ;  o I t lit ’

t I qht  t i a  i n  1 t ig s I  5(gt’

t 4 1  l’t ’u t  s ’Im.il im ’t’ D i  t;;’ la ’s — a m i t  m ;p l av  ot  10  l t ’V ,iuit pel t O 1 I U —

~it i C O  510 .15111  . s  t o t  t ’.it ’ii t 1 . i  i l l  i 11. 1 1 1 1 1 5 5 1 0 1 1  , iIId ;os;ISt ’lit • An
II’ “ S [at o” ot  p e l t t ’ t I S , i I i t ’t ’ me.isttt 0 ii 1 m g ’  l , I ’s’ . i t I . l ~~i 1 . i I i t  mdiotilsl

l it ’ } ‘t s ~ \ 1.IOth .

1 ~ ) I~~ ’,t~ ‘s ’s 5\ S I 015 D.i 1 .1 — a si I 
~~~I’ I av 01  ‘ss’o ,l l ’ m I I l  ;:\- :

St .i t  (IS , COfl 1 s~ III a t  i 011 , and t ’pe ’ 1 .it 1 t i l l  - I’so d i mu ‘1.1 ’s 1 ;m t S (Ii I si

1 e t  SV St 01115 ili wii 1 cli t ho p i  l et  opet  . i t  es I lit ’ We ,IpOI i  S ‘ s m t  t t ’n m

and t ho coti I .‘li 1 i mm S’s ’ st  0111— Spi’m’ 1 1 1 C

S c ra t  cli Pati I I I  sp l a y  — ~i d i  m mp  I a ,  coIl t t e l  w h i c h

.11 lOWS t lit ’ I I ’  t o  I11t~sl 1 1 \‘ , r t ’t ’o1~~i , roca l 1 , o t t ’ , , t I 51 1 11 1 l i i i

I ( in t ’l l s ’I1 d a t  .i. 51 flct~ t i l t ’ ot hi. ’u . i i  Sj’ l , i ’ s m ; , I l ( ’ ~I ’d  t e a t  t ’ml , ,i

} ‘la lili tlsl ‘p1 opat . l t  i t ’ l l  } ‘l .‘VieW type of mlim; I’ l ,I Y i mm ‘ m ; m ; o u i t  t,t l

I 01 t hit ’ II .

it ’

- 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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A s ’m ’Iit ’ept l i St 1 It ’ItiOt 0 t ’t ’liSt ’ le  t o  Sll~~~’0t t t lit ’ ill i t ’ t ‘ p g 1  it ’t

Sv 1 1 abu;m ~~~~~ 1 opme ’1i I l’ u l I l c  t I m ’Ii m 1;; dlt ’I’ I C  t i ’ ml I l l  ~
- ‘ 1 q;I  t ’ - 

-

S’. s  t em [‘I oc~-. d i a . m  l a ; m i  01 1 t ie  5 - o l m c t ’m ’t  tia l ;‘.st em 1 m m  s h o m ~ m ;  i n

— I l i i l t I _ i I i i l  , t I i m i  1 1 , 1 1 1 1  1 I l s l  m m t i 1 m ~~’s m m I  ‘ i l i m a t .

m ; t l S t l  .11 e l ’s ’ , l i m i t  i ’ I i l \  ( t ~ t ’f lh i~~l i . i m ;  1 , ’. f lit ’ l’.i m ; i , ’ ~h i I e t . - n i ’t ’ ~‘ s ’ t  m s , ’ t - : ;

I lit’ t We ’ I t i n t ’ I i t ’ll S , 1’U I a 1 s~’ t t S i t s  si t ’ m m t t t i e ’ 5 ‘ss I I) i I I t V

st  l u c t  t i r . i I m ;e 1’ .i t 5 i t lo l l  ~-‘t  (lit - m ; ; l h m m \ - m m t ems .  Such a d i i  I t ’~~ . ‘ nt  t~ t o ; ;

h i m ;  m m O \ e ’ I , i  I a t  I ta ct iv.’ t o i l  th Om ; i.o t h i  I I s ’ili i t t ’S I ‘ I l l  i : m 5 i  I em;;

111.1 1 lit eIi5iIle’t’ \‘ I eWpe )  I I t t  m m •

i I )  5 15111 l~i t  i t ’ll .uid t F.t 1 1 1 1 11 .1 S Ot  I w a l t ’ ,i r i ’ 1 Iihi t ’ I t ’Iit l v

i l l  I O t Oll I , • S . , Ii iuu i t I ~t ’t S Ci ttIh ’ti 1 115 \‘ ;; - I ~‘~ i 1 C O ’ e’ l a t  1 m ’ l l S  -

( . ‘
~~ t

’s ’ I l t  i s i t i l  a t  i i ~~li  t ’ s ’ I i t  1 s ’l  1 ,‘m; l ’ t i I l S l l ’ i  l i t  V 1 5  so}’_ t t a t  c ’s ,

. 5 .  , mm I m u  [a t  1011 m i ~ t I w a l e  1 ; ;  Oh s] i I i t ’t ’ t  1 l I e ]  Wt ’,l~~’e ’Ii ;m\’ ; mt  e m;; —

COli  t 10 l i e d  and t I i  l i i i I i i ;  so I w.i U t ’ sh ou l d  hi ’ I t-a i l l  1 Ut]  dt ’p5i r t so;; t —

m’m ) l i t I s ’ 1 I t ’d1 .

1 ‘P1 1 1 1 1 1  l it ;  s s i t  t W , t  I t ’ 1 ; ;  1 0 1  , l t  i~ ’t ’I ’s m; ’s 5 t  t’lU— 1 I l e i t ’ ’O O I i , I O l l t

. I I Id  I l i t i m m  ;‘ s ’I t ’ l i t  1, 1 1  l v  .1 st  .inmi,iI ~~i Navv— I’ii ’v 1~ ie~l i t  em;  ;; imitl at is ’ll

St ’~ I u~- , i u  t ’ I;; m m\ - ~~ t o n l — ; m p e m ’ t 1 uc .

i- 1 1 ~ t aIid,II .li s , i t  I t ’l l  o l  m ; t  (l~lo Ii t ~1,i t .1 t o l m a t  C, l I i  m ’ t ’l S i l t

s i t  I i  I c ’ 1 ’. ’ p. iss t’ml I 1 0111 t I - _ i t I l t l i d  t i l i  i t  t m ’ 11111 t _ i S  ‘-i’m’ 1 1 ~IS t m ’

.1 I l a  i l l  1 l i~~ ~‘s ’ 1 m ; ~ ’ l i h i t ’l  s ’O I i t  0 1 .
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— I I i i  t i ’ l i i i .  I ;  m i ; ;  c c  I ( h i , . t i t , lv ( t  t I l i t ’  I l l s  I I Ii - t i l l  I t  i t t

R o l e ’ i l l  I I n i t i a l  t o u t  ‘I’ r.I t Ii i  t i s j  l i 5 t v t’ l ed  1 . ’ a ct ) I i s ’e ’j ) t  u t a  1 m ; V m ; t t ’ I l l

wli i oh e1’l [ lii i s e m ;  I lit ’ ill t 1 1 ~Ut  t i t ’ l l  01 1 lit ’  i 1 ~ i l l  t ile ’ 5 i 11111151 i t ’ l l

I t - .i ~~fl I t i t ;  I- ’ u o c J l . ar n .  ‘I’ lit ’ I t ’  i i . ’  t i i  t he I I ’  ttp (’ n wl i  i t ’ll t l i i  S collm’e} ‘I
was dcv. ’ 1 ope ’t l I 01 I e ’ct  m m I l i t ’ t c l ~ e ’ I  , t  I t ’f l . l  1 I I ’  .i;; ml t ’St ’l t heel c u i

lit ’ I’li~ st’ 1 r t ’ }it i I  I , I ~0. , I hi t ’ I I ’  1 m m  1,0 1 hi a t 1 i t j t l t  a t i d  a

m m I m d l l a t o l - h i t ; t r t t c t c i t . ‘ P t i u i m ;  ( hi . m ’ t i Ii ce ’}’t 11.1 1 ; ;y m ;  1 0111 .t t  I t ’Ili I’t S

I t ’  hol Ii t’x~’Ioi I th e ’ s k i l l ; ;  t l e ’ v o i t ’p e m i  t e l  I 1 ~t jli t 1 1 , 1 1 1 1 1 1 1 . ;

, j m ;  W e ’ I I  . i s  I t l t ’\ ’ ’Il I III \ ’ 11.5 1 ,11 l ’ s’.’ I t I l l S  t O r  l’e t we ’oti  ( l i t ’ t w o

i n s t  u t i ct o l  s i t  i t . i I  l m i u i m ; . ‘I ’ l t t ’ t  ‘ t t i l t ’  ( l i t ’ L , , i m ; i c ’ i l l  ;;~~lays tt~ t’t1

by t ilt ’ i n s t  ntt ctt it i l l  I I t & j h i t  . 1 1 . ’ I t ’ t , t j l l e t l  i l i  t i l t ’ S i h l l l t i , i t O l ,

• o . , t h e  t I j t ; l i t  and s i  t t t . i t t on c i i  m ;p  i d l y ; ;  -

‘i’l~~’ S v I I t  h o t  i t ’ m i  I I (L i  I t o t i , Icy he i l L ;  ~1 mm 1 5 1 ( 1 1 . 1 1  I O U , l- t ’g u l  I I t ’;;

( lit ’ m ; }) t ’e ’ 1 I I c a t  i t ’ l l  ot  a tlost c ’ t  ;‘ . tr a m t ’I e ’l S  pr ov idt ’d “ t pl i o l i ”

i i i  t I i g i l t  ( t ’ . ~i . , W I  lim i s  , a i n I ohii}’t’r.i ( u r o , and s ; t 5~~s~~l .i~’h I c

t’~’~ 
i t  t o u i )  . A we ’ I 1 —eie ’vt ’I t i ; ’t ’~i m m  I i .t tu m ; whi It ’ll it ; c a m;  i l y sI s ’ t e t l

I I I  .1 I1 I& ) . i t ’i Ii  t ’t i l i i i ’ u I t  e l  m; \ ’ m ; t  t ’tl t .5111 , I l l  a m ; 1 111 1 1 . 11  _ i pi  l O F t  m ; e ’ I i m S ’ ,

‘v i de  I lit ’ ;;. ’ I t ’ t  I l i i ’ I I ’ . ‘I’t i i I t t  t OIl i v  I l I l l i u l  r det i s  t lit ’ I I ’

[~~1t } ) l t ’ l l l & i (  e m ;  S t . i h i m i . I I m i  I ~‘ . i f  i t ’ l l  t i t  I r a  i i i  i l l . ;

I’ 111.1 1 1 y , I i i i . ’  m m  1 1 1 1( 1 1 , 1 1 0 1  can  eli ’s ’ i oils  l ’ s ’  i’e ’ I I l I l I t i,t _ ;,tt tiout ; ;

t ’\’ i ’Il t 5 , O V O U  ci  , t ; ; I l t ’S , SS t i.I i li t liq t ’Xt ’Ft ’ t se ’s .  11  call  t t ’; ;t ’ t

I op I. t ’ s ’  , t ’t C . , , t t i t l  t ’OIle ’t ’i l t r a t t ’ t i a  i t i t  i i . ;  t ’tl t hi.’ s I  t t e I t ’ll t ‘ m ;

~~I o l i l  t ’ Iliti , a ll .l}’~ ’ u t i .it ’hi t i l t  I t o u t  i t  I t ’  5iccti mp 1 t mdi i n  I I i s ; t m t  —

J a t l I  , t Iit ’ 1 111 1 ’ I omi. ‘t i l  .i I I t i l l  . ‘I  I I i . ’ , ; .  - I e at  51 0;; I S e ’,l m t I v

ut. ’cht.tit i ,‘ t ’ s i t o  a i d  I he I I’  ill , t  p u  t ’t ~ ’t h i t i t ’ 1Q 11 I t ’ l l  1 m m  t o t . ’  1 5 1 1

° I I 1. 1111 1 I 5 1 1 1 1 115 —

Am ; y e t  , pt ’i - I tiiIll , lll t ’e’ Itle ’, i m m t t t  e liit’It t 1 m m  l . i I s R ’  l y suit ’ J t ’t ’I I \‘t ’

L 

- I i )
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i l l  I I i g l i l  . 1 1 1  l iougl i  I n s t  t ti i iit ’ui t t ’t l 1 ,111 . ;  ‘ m m , l l e ’  he . ; 1 1 1 1 1 1  I t t ;  t t c  I I  t ’ ’ s ’ i . i i ’

ti t i i& ’il I a ry t I 1-L it  prom— e m ; ; ; .  ‘t I  pe’ t I o rmanm ’o d a t a  - A 1 1 1 1 1 1 1 . 1  t 1 1)11

I I 5 1 1 1 1 ug 
~
‘1’~ 

tern c.t 11 s.iuit ~i 1 e 5ind }) lS)CeS S p i i  o t , vehi 1 0 Ii ’ .1 l i d

Sys iet ii data  t O  .1 t l t’~~is  t })rOV ide’ object i ve— qu an t  i t  ~i t  i Vt ’

surnm5i r ios of oven t s and 5lct 10115 f o r  f l i t ’ I I ’  - The conct ’p I us 1

c t i h l 5 t ) l O  t 1eVt ’lt ~~ie~i1 i n  ~ ot ’I i o n  I V  i t ;  51) . ip p u o . i t ’hi  whi i t. ’ii r e f  I 0. - I  m m

1 Iie ’St ’ couis i dt ’ r a t  to l lS . Am ; m m i t c h  , i t sliou hi be’ exp  i t )  i- e’d 511(1
ova i u._ i I ed -

Out ’ r e s u l t  I l i st  i s  of  p . i i - t  i ~‘u1a I l i t  .‘Iest m m 1 11,11 whi  I I t ’

d i  mgi  I ,v~’s .int l c o l lt  1 0 1 m m  1 1 1  5 1 11111 1 , l t O l  mm .ii o I yp  1c~1i l y  l i i  t j i i  I
5. ‘l i t ;  I t I V t ’ t o  We ’51}iOli sy St (‘111 cbs rae  I t ’ r i t ;  t I iV ; ;  .111.1 t ’ohi I It ; 111 .1 t 1 m’I) 5

i I a ppea r s  111.1 t I lit’ cOhlct ’p t t l a  1 sys  I em 1 m m  not  - ‘I ’Ii t ’  I t i n c t  j e l l s

t i e ’ f~ i nt’tl ._ Ippt ’,i r I.e l i t ’ no 1st Vt’ 1 y “ t in  i Vt ’ r sa l  - “ I f sue Ii p I-Ovt ’s

t rue ’ , ( Ii. ’ oh j t ’cI .  i V e ’ of  m m t  , l l i d . l l d  i sod f l l o d u l e m ;  ~lF’ ; ’. ’, I I m ; t t ’ , i m ;  i b l o .

I i i  a S 151 1 1 51 l iLt  l lf lt ’ r  , til t’ f (lilt ’ t~ I (11)5 req ti i t 0(1 to I I P

t 151 1 11 1 l i t ;  5 t~ e’ 1101 d i  ss i hil l l ar  t o  t h ose ’  t - c ’t ; u i  red I or m ; t  i i d en t

p i l e d  t 1 . 1  i f l i  l i t ; .  ‘I’ l i u ,s I he ’ t 1 . 1  i l l  1 115 t iiIlt ’t 1(111 I Il1j ’ I t ’ I t i t ’h ) t , t (  ( i l l

; ; I i e i i u  l~ i lit ’ t S l h l .lhle ’ t t  s l Ip l i t i r l  t h i s ;  I I ’  t l . i i l i i  115 S lId St . l l i e l . i U t i  I sat It’ l l

e’h i e ’e ’k m ;  .15 We ’ I I —

A m ;  pt) tI l t  Ott O U t  i l l  I lie ’ 1 0  5( 1  1 t st ’c I I on , t lie’ p1 lila l ’ s ’

I I’ t~~~I I l e llit ’h lt I C I I  l ilt ’ m m V m m I  0111 1;; a dt ’t  a i led de’vt’ I Oj’hiit’Il t .lIiei

c h i c ul lh t . ’ u l t  .11 i t i h i  t i l  I l i t ’ t t , i t  I i i  I i i j  m ; ’~’ I I . t I - ct t s. ‘I’Iie ’ l ’ I i , l s t ’ I i c ’~~i i i t t

p ot  l i t  eel c c i t t  I lii ’ t ; t ’t u . ’ t , i  I I , i m -k  ot  ; ; u i c l i  t l , j t s i  j i i  I vp lea  1 ( 1 . 1 1 11 115

t i }t el. t I It’l l ; ; , I t  I : ;  c i t s t u  I l i . i I  f l it ’ e ’OIlcel’t ti ~i 1  m ; v m ; t  t ’flt m ’. l I i I i t ) (

In ’  i tit ; ’ I  t ’i lit ’ i i t  e’d Ull It ’ ; ; ; ;  
~q’pI 0}’l i~~ I t ’ sy I l 5 i b i  ane~ e i t ’\’ t ’ Ioj ’ e ’d

( 1 1 10 • ‘I ( lit ’ pc i I 0 1 1 1  .1 1 1 y 1110mm I m m i t i l l  f it’.) l it - f e s i I. l ir e ’;; t ’ t

I he’ e ’t i l l t ’e }’t  u t . t  I ; ; v m ;  t em i t ;  I he’ 1- 0510 1 0 t ’OIiSO le — ‘Ph(’ I ’hase’ I

I c ’}’t i l t ~ O i  l i t  t n t  0 ( 1 1  t il t ’ h am ; i t ’ I , i ck  el . i dt ’t lt I , l t t ’ icr i t ’ f  1 115

,iiit l e t O i i I  i t ’t  1 1 1 1 1  1 F I l l e t  i ( i u l ; m  — W h a t  w,i;; jct ’l  t t)Fl tlt ’ti I t ’ I l t l t ’ ei I ci

- 1 1

-
- - -—- - 
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do I .iy 01 “ 1  i t ’ F il l ” (lit’ mm 1 111(1 i , t (  t i  I . I’t it ’  ,tu i a  l v  Sc ’; ; c ’ I e’a i I v  mm how

t he  t e s i s i h u  I i  t y  m i t  e ’ I t  t ’m ’t  I \’e ly  u i t  i l i , ’ i t i c ~ i t ’ l l i t i ( t ’  c ’t ’ l l m ; c ’ l t ’ ; m

t e l l m i ( t p i c e i l f  i l l . ;  ( l i t ’  i c t  l e t  t I l g  . 1 0 1 1 1  II ’I 1 115 1 lIIle ’I 11 1 1 1 ; , , I . i ~ i I II t\ ’ i ’Ii

_ t c ie ’e i t t , t l t ’  pi t ’~~
i . t t  , i l  i t ’ l l  . i u i t l  . I e ’ i i i i c u t ~~~I I . 1 1  i t c h . Nt - i t  hle ’l I l i t ’ i I i i b l I t ’ —

Il l t ’ f lt J l  l O l l  l i t ) !  t in ’ h _ I  1 1 1 1 1 1 5  i l l  ( - b c _ I l  ,i t t ’lI . 1 1 1 . 1  s l i ’ t ’ l I l I u t ’ l l t  . 1 1  i t ’fl . 1 1 . ’

l c t ’~~ t ) I l m i  (lit ’ t . t  5 1 t  t ’ m i t  — I lit ’ . I I  I —

l- ’ i u i , i i  l ’ s , f li t ’ e ’O Ilm ’t ’ l c t  i t . i i  m m ’ s ’ m m t  0111 I t ’t~~( i i  I t S  1111111 1 1 . 1 . ’ . I l m l ’ I , i ’ s ’ m _

‘l ’ ? t e ’ i ’ l i _ t s t ’  1 .Il tt i b ’ h i s m ; t ’ I I  51 i l t i l , ’m m t in’! i. C l  I I  l i S t  1 • ‘l I l l , ’ t I 011,1

t owa i mi i~’R’l’ c l i  ;.}i I . iy ; ;  - I I t i W e\ ’ t - I  , t in ’ } ‘l O h  i t - m m ;  ‘ ‘( i t  I t I i t ’~~l W e ’l  0

t o  Ia  t t’ti t c i t ilt ’ I t I t ‘ 1 ,t I i v  I i u u ~l i t ’c l m ;  m i t  I c _ t i l t ’ ; ;  • ‘I  I t’x 1 m m ,t ui ~l

m l hS tp lI  I t ’ ;; , iv .  i i  i a l c  I - I 0 ( l i t ’ I I’  . t m  I W i .  ‘ u  t - I I ’  op t  i t  Si — m ; i  - 1. - .- 1. ’. 1

,i u i ii I t ’ I a t  eSi t e )  m m i t n i i l i t  t e t c c  v.iuc t I t ’  I , ‘ i  m S .’ m m t t ’I lI  t t ’ t t ir I i - .’ i l  • l , i 1  , t ,

W i l l i e  l e’W W O E . ’ I t l m t l ( i m ’ t  i t ’ l l — e l  1 0 1 1 1  I ’.!. ‘l ’h ie t ’ti l it ~ t ’~’( ( 1 .11 .11 mm ~ ’ I a ’ s

S i i i  I ; ;  v st  e ’lllS .11  - ( Ii. ’ • i 1 ‘~ ‘ e l m -  I I . ’  ‘ s m ;  I . ‘Ill  m u m ;p 1 , t v m m  . 1 1  . ‘ ci t ‘~l i c_ i t I

. i ii~ i m’. i}~ 1 1.1 1 I 50 t i l l  I I’  ek  I I I m ;  , O l d  t ’ X b l i ’ I  t t ’ I l m ’i ’ , I • 0 , , t I I 5111

m m i t ii.t t I t i l l , Sl id  I .101 t m ’S — lIt’ F 115 s i t S 1  I m ’s I eel , f hit ’y dci 1101  }‘ I_ t o. ’

a burtli’u i m )h i I ii.’ Ii ’, 1101 C~~l I i  l I t ’ “ i i t ’ % I I  .idt ’” I l it ’ I l i t  01 111,11 I i ’ l l

m ’m ’ l i t t ’ll t by p_ i. i i ltm J m i t  “ t l t . t I 1 115 up ” a l t  ot  1 1 , 1 1  i V t ’;; - ‘i’lit ’ m ’ei lwt ’i d t us 1

5’,’ ;; t 051 i S “ by e xt ’t’p I I mil l ’’ u t  “ C ~‘s’I ’ l l  i . l t ’ ” .1 ti~I I I • t 1 1 1 1 11. ; I (lI lt - I I i ’ l l —

( ) I i c ’ l t t t ’ tl , I l t ) t  m ; i i i i , ,i I , i t t ’ t  }‘. t i  , t t t t e ’ t  t ’ l  m ’ s ’ l l l  I t ’ l o I  t t ’ I i t  t ’m l .
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S E C T I O N  Vi

CON C I ,U S IONS

The h e  11( 1W i nt ; colic I uls  on;; a r t’  ha sod on t he  a n a l  y s  m’s

m’t ’li clt t( ’ t l ’ui - I ) i . ’mon st  r at i O f l , vor  i t  l ost  10fl and o va lu a t u on

r eIns i l l  t C)  in ’ .1 ct ’._ c m} 1 i she ’d —

( I )  A m ’O h i ; m t )  i~~ m ’5ip i t  ~i I  1 s i  lit ; 0fl U I  u q h i t I I ’  s k I  11 S and

m’.i p . t b i  l i t  i t ’;; i s  t e a s  1 b i t ’ .

(2) Simulation software and t r a i n in q  s o f t w a r e  should
be sops r a t  t ’ci in  t m’ i-ni ;; of con f i qti  r a t  ion con t i-o I and ma l i , i m l  onion t -

Dc’ Ia 1 1 e’ti it  n t e l  t i e ’  I’ rot ; r a nis .1 rt’ reels I red f
_
el F t h e  cone ’t ’I’ I us 1

Ira  i l l  I l ie; sy;; I t ’I lt -

( 3 )  A multi p le sot  of d e d i cat e d  d i s p l a y s  appear s to

be a t  tract i ve’ fo r - I I ’  usc’ .

( 4 )  l : xt ~ ’ns ly e ’  sy I l5 ibuis  d e v e l o p m e n t  ot  f o r t s  a re  r e q u i r e d

to imp lement the conceptual  s y s t e m.

( 5 )  M o d ul a r  console  d e s ig n  is  feasibit’ both i n  t e r ms

c i f  h a r d w a re  and sot t war e  -

i~~) Reu l t ( i I  ._ ‘ ce)Il m t ) I t ’;; 0,111 m ; cl ~ cp eiu t 1 151 1 11 1 l i t i  I sn ot  i t ) l i 5

. 1 1 1 . 1  S l I t  ‘ c i  i t l  I t ’ ; ;  I I  I I I I I  .1 ; I t )  I i  I I I ( ‘ . 1 1 1 1  ( l i t’ r o. i ;;. ‘ I I I  m m  i 11111 l . i  I U I

i l l  I I i ‘, ,a t  1( 111 i l I t I  e’ I t ( ‘C I I v t ’f l ( ’SS  —

4 1
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Sh:(”I’ I ON V I I

I~l:cOMM l- :NDA ’I’ I c , ;

A i t  ht l t t ; h  t lie e’e m c t ’I) ( cia 1 t I , i  i l l  I l it ;  S V st o in 1 m m  t - lea n i y

we’ 1 1 w it ii I l l  I h t  ;; I , i ( t ’— o I — f lit ’ — . 1 1  I , e i t ’I f l t ) I I S  I I .1 t I t  ill S i t  ( hi t ’

m;y m; I t’ t n ;;hei ,,t l e t  he ’ , I e ’ t~~t i i t i I ) I t m ;h i .’ tl I c . ’ I ( d l  t ’ I t t i  I tlp e ’ I .11 1 e i l l , i  1 U Se ’

1 S .1 t I t’IIil) t eel - ‘t’hs I 15 lie it  I o say ( h a t  5} ‘e’c 1 I i c ;; ;; I t’llt

t ea t tires C’atil’IOt be’ app 1 i ott d i  Ft ’t’ I 1 y - For ox.ln lp it ’:

(1) Dc’ La i I t_’ti a net  ( ‘ Xl i i  I t ’  I t sy I 1a1)u5 dt ’Ve’ 1 opmon t i s

c l e a r l y  a r e q u i r e m e n t  roejartlioss of the system employed

and should be undertaken.

( 2 )  I D  t r - s I l l  1 l ie ;  i l l  S j I l t S  I a  to i - o1’t ’ra t i or i  a n t i  t ra m i  nmj

nit’thoel ;; , i m ;  st i t ’s m ;e ’m i i i i  f lit ’ I ’ I i , imu ’  I I t ’p ()Ft  0.111 Slid Shell Id

be undertake’li regard less ot  the  type  ot consoles developed

1) Aut omat  1( 1 1)  o h  l o u t  I l i e ’ I (llle ’t loll; ; shoti Id h ’  i nip h ’—

mc’nt e.i It) ul lburde ’l l  I h i’ II’ . Wh I i t ’ t he’ t r en d  is i l l  l i i i s

eli  rt ’t’ I ion , t hit’ t’mpha: ; is ;;Iioti Id be’ mmh i t t  e’ml to t ra i i i  i nil , not

S i 111(1 Ia  t i (I l l  (‘(ill I FO I -

‘rho has Ic oh es’t 1 V&’S oh I itt ’ m ; t ud y , howevi’ F , wer e’
e l i  l 0 t ’ ( t ’( I l e ) W , i I . l  I l t e i l t ’ O t t t e ’ I O I l I L ’ s  I l l t t ’ t ; I . I t  il l . ; t i l e ’ i i ’  11110 ( lit ’
Simulator t r.i i n  l i l t ;  ; ;ym ; t c’ni . ‘i’hc’ mm t udy has c l ea r  l y shown t he

concept sal  ,intl t ec l ln  ica 1 tm ’as i i i  i I 1 t-y of accomp i i sh i n q lb i s .

I ll .ieid I t i (in , I )r e)V i t i t n e ;  I P  I I , i  i l l  I l i e ;  can r e a d i l y  be i ncorpo r a t  t ’d -

— ‘i’lit ’ rt ’ t o r e ’ , ( h o  f e  I I ow t 115 I ee ’omltle ’I le iS  t I on 5 .1 Fe ’ ilL icit’

• I) e ’Ino nm ; f I ,t f e ’ I ho re ’n1oI e ’ • - t , I 1 ; m t l l e ’  t ’OI l t ’t ’pt 101  bi i o l  1 1)5

a n et de’br I t ’ 1 l I l t ;  - t i m ; .  ‘I accept  ,i lIce ’ mm 11(1(11(1 he’ , l 111.1 t i n  t e s t

pt ) I n t

4 4
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• Demonstrate that the detailed syllabus required can
be developed , proqrammed and accepted .

• Demonstrate that the module concept can be implemented .
Conceptually and technically, the approach is feasible,

Operational and TP acceptance , however , poses a risk.

4 s /4 ~~
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• Simulator status
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- carrier types , positions , speeds, headings , sea

state

— r a d i o/ n a v i g a t i on  a i d s , locations and c h a ra c t e r is t i c s

- t a r t ; t ’ t  l o c a t i o n s , c h a r a c t e r i s t i c s, and b e h a v i o r

— ( ‘ n v t r ( c n l n e n l  ( c e i l i n g s , visibilities , t empera tures ,

w i n d s , ma qnet ic  v a r i a t i o n )

- a i r c r a f t  c o n f i g u r a t i o n  -

- a i r c r a f t  pos i t ion  and heading (if airborne ,

altitude , heading , speed , attitude and power)
— m a l f u n c t i o n s/ f a i l u r e s

— preprogrammed m a l f u n c t i o n s/e m e r g e n c i e s

- da ta  m o n i t o r/r e c o r d  se t t ings

• Enter preprogrammed data

• I n i t i a l i z e  crew s t a t i on

3.3 Establish Readiness

• Student(s) strapped in cockpit

• Area secure and safe

• Scripts , scenarios , data sheets, etc,, available

• Make communications check with student and crew

4 TRAIN FUNCTION

4.1 Contro l Simulator

• Activate simulation

• Provide i n t e r a c t i n g  man-system s imula t ions  per

scripts/guides/scenarios
- controller functions
— ground crew functions
— other aircrew functions
— other  veh i c l e s  artd targets , air , ground , sea ,
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submarine , missiles
- r a d a r  and e ar l y  w a r n i n g  sys tem

• Act i v a te/ D e a c t i v a t e  en i er g en c i e s/ m a l f u n c t i o n s

• Select and a c t i v a t e  d e m o n s t r a t i o n s

• Set and select rep lay

• Freeze

• Initialize and reset

• Monitor safety of operations

• D e a c t i v a t e  t r a i n e r  at end of session

4.2 Mon i tor  P e r f o r m a n c e

• Procedures

• Technique

• Skill level

• Simula to r  per formance

4 . 3  Instruct

• Provide ’  feedback

• C r i t i q u e

• Correct procedures

• Provide technique advice

4 . 4  Record

• Data for feedback

• Data for simulator control , i.e., reset, replay

• Data for (le’l)rief

• I) . i is i t )  r r et’o rd mm

53
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‘c .l  Mon i tor  Re levan t  P a r a m e t e r  f o r  Se g m e n t/ P h a s e/ T a s k

5,2 I-:stablish i f  P e r f o r m a n c e  w i t h i n  T r a i n i n g  P e r f o r m a n c e
Ehi v ( ’ lope

5. 3 1 f Per f Or m ~lI)ce Beyond E- nv e  lope , Diagnose  P r o b l e m
5 . 4  Selec t  I n st  ruc t  ion Techn i que to T r a i n
5 .5  Develop I ’i a n  and Dat.i to Imp lement Technique

6 Br I i ’ I S i  mu Is  to r  Crew and  S t u d e n t  as Hogs i red

fc I ) E I I R  I i- :i’ l”UN (” I ’ I ON

6 . 1  D e b r i e t  St u d e n t

• O rt ; . in  i ze cia is col lected

• Assemble  d e b r ie f in g  m a t c ’r i a i s

• Rev t OW ~t’r f on m ~i nce p r o b l e m s  ( rep lay i f  ava i  lab le)

• R e V i e W  correc t  procedures, etc . (demonstration

i f  a v a i l ab l e )  ;
• R e v i e w  f i l e  d at  a

• Out  I i nc  correct l V c ’  ~ ct  i Of l S to t ake

(c . 2 l) e ’hr i  e’ I ~ i mu I at o r  (‘row

• Rt ’v 1 (‘W p rob It ’ms

• Re v i t’w oV.’ ra 1 I 
~
‘‘  r i t >  rInd liCe ’

• I ) i s ’ i i ; ; m ;  5 1 1 1 ) 1 1 1 , 1 1  or d i  m ; c ’rc ’panc i t’s

7 MANA ( ;h- :  DA’I’A I’I JN C ’I ’ I ON

7. 1 5 t t t ( l t ’l i t I) .i t a

• S t u den t  grade sheets, training sheets
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• Simulator train in t ; da ta sheets

7 c 

~ 1 11111 I a I I t ) 11 Sy m ; I em I),t I a

• U t i l i z a t i o n  data

• Discrepancy data

7.3 Training flats

• Probl ems

• Ch,tlitjes I r i (‘d l/ p r o l s i m ;eel

• I I i m  I r i l e ’ I I OIl  I c ’e ’h i l i I

8 DEVELOP SY I ,LABUS l”UNC T E ON

8. 1 [d t - nt  i f y  Changes

8 . 2  Forma t Changes

8 . 3  Imp lemen t  Changes

8.4 V a l i d a t e  Changes

() ‘I RA I N II’ I”IINC’L’ I ON

9 - 1 S ilflt i  Is I (it ()}ie’r. lt ion

• Collm ;ti I t ’ I ~ifli I I i ..i 1 7.1 t i (ill

• (‘OhiSe ) it ’  e~~ n’ 1,1 t t ( il l

• OI)e 1.1 I i ltq I)re~’m ’diur (’s

• Sy I I .thils I nip I Ofl i e ’hit. i  I i on

9 . 2  s i n i u l a t  ( i t  Training

• Tra i l l ! 119 f unctions

• Tra hU nt; techniqut’;;

1:15
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• Evaluation

• Simulator instructing

9.3 Simulator Syllabus Development

9.4 Standard i~mation Traininq

10 SELF/PEER TRAIN EUNCTION

10.1 Bas i c  S i m u l a t o r  I I ~ F u n c t i o n

10. 2 S yl l a b u s  Lockouts

• Preclude “getting ahead of instructor ”

• Preclude student data file access or change

10. 3 Performance’ Lockouts

• Stop training if performance bad or not improving

• Stop trainin g if skill overlearned
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GLOSSARY

AN Alphanumeric

ASW Anti—s ubmarine W arfare

G Graphics

tIC ha rd Copy

IC Instructor Console

IP Instructor Pilot

NFO Naval Fli ght Of f ic e r

OPS Operations

SC Simulation Control

SO Simulator Operator

TC Trainin~j Control

5,’/ 58 
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